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This	 study	 uses	 the	 VAR-BEKK	 methodology	 to	 examine	 the	 relationship	 between	 equity	 returns	 and	 currency	
exposure	for	a	sample	of	U.S.,	U.K.	and	Japanese	banks	and	insurance	firms	during	2003-2011.		The	findings	indicate	
that	 banks’	 equity	 returns	 are	 negatively	 related	 to	 changes	 in	 foreign	 currency	 value	 during	 the	 recent	 financial	
crisis	 (2008-2011).	 	 That	 is,	 the	U.S.	 (Japanese)	banking	 sector	 returns	are	negatively	 correlated	 to	 changes	 in	 the	
Japanese	 Yen	 (U.S.	 dollar).	 	 Equity	 returns	 of	 U.S./U.K.	 insurers	 are	 negatively	 linked	 to	 changes	 in	 the	 value	 of	
Japanese	Yen,	and	this	relationship	 is	accentuated	during	the	crisis.	 	Home	currency	exposure	 is	not	significant	 for	
any	 insurer.	 	When	size	 is	 taken	 into	account,	only	small	U.S.	banks	are	exposed	to	home	currency	changes,	while	
only	large	Japanese	banks	are	exposed	to	foreign	currency	changes.		Overall,	the	negative	relationship	between	the	















investigate	the	sources	of	 foreign	exchange	exposure	of	 industry	 level	portfolios	 in	 the	G7	and	conclude	that	such	
exposure	increases	with	the	level	of	trade	openness	and	competiveness.		The	currency	effect	on	financial	institutions’	
performance	has	been	examined	by	scholars	focusing	on	U.S.	banking	(Grammatikos	et	al.,	1986;	Choi	et	al.,	1992;	
Wetmore	 and	 Brick,	 1994,	 1998),	 	 Japanese	 banking	 (Chamberlain	 et	 al.,	 1997)	 as	well	 as	 the	 insurance	 industry	
(Mange	2000;	Elyasiani	et	al.,	2007).	Typically	the	extant	literature	focuses	on	large	institutions,	given	that	these	are	
more	 likely	 to	be	 international	 in	 focus	and	 therefore	potentially	more	exposed	 to	 currency	 risks.	 	 Yet,	 such	 firms	
may	also	engage	in	greater	currency	hedging	activities	given	their	access	to	exchange	and	over-the-counter	currency	
derivatives	–	so	this	could	mitigate	such	risks.								
The	 contribution	 of	 the	 current	 study	 is	 threefold.	 	 First,	 we	 examine	 the	 currency	 sensitivity	 of	 financial	
institutions	 across	major	 geographical	 regions	 (UK,	 Japan	 and	U.S.)	 and	 types	 of	 institutions	 (banks	 and	 insurers).	




(simultaneous	 estimation	 of	 return	 and	 variance-covariance).	 	 Finally,	 unlike	 previous	 studies	 focusing	 on	 home	
currency	 fluctuations,	 this	 paper	 looks	 at	 both	 home	 and	 foreign	 currency	 sensitivity	 of	 bank/insurance	 equity	
portfolio	 returns.	 	 With	 regard	 to	 the	 latter,	 we	 test	 for	 both	 home	 and	 foreign	 currency	 effects
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.	 	 Changes	 in	
































also	argue	 that	 the	currency	swaps	generally	 reduce	 the	currency	 risk	 for	 the	U.S.,	European	and	 Japanese	banks.		
Thus,	a	model	using	only	home	currency	fluctuations	may	fail	to	detect	the	existence	of	the	“flight	to	quality”	effect.	
A	multivariate	 VAR-BEKK	model	 comprising	 a	 VAR	 system	 of	 conditional	mean	 equations	 for	 sector	 portfolio	
returns	 and	 a	 conditional	 variance-covariance	 estimation	 framework	 with	 a	 BEKK	 parameterization	 is	 employed.			
The	 sample	 period	 is	 2003-11	 (1
st
	 quarter)	 and	 focuses	 on	 the	 U.S.,	 U.K.	 and	 Japanese	 banking	 and	 insurance	
industries.	 	Equally	weighted	portfolios	are	constructed	for	the	banking	and	 insurance	firms.	The	conditional	mean	





recent	financial	turmoil.	 	Changes	 in	the	value	of	the	U.S.	Dollar	(Japanese	Yen)	have	a	negative	 influence	on	large	
Japanese	(U.S.)	bank	returns	providing	support	for	the	“flight	to	quality”	hypothesis.		Equity	returns	for	U.K.	and	U.S.	




the	relationship	between	currency	exposure	and	the	returns	of	 financial	 institutions.	 	Section	3	describes	 the	data	




This	 section	presents	 a	 summary	of	 recent	 studies	 into	 the	 relationship	between	currency	 fluctuations	and	equity	
values
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One	 of	 the	 early	 studies	 by	 Grammatikos	 et	 al.	 (1986)	 shows	 that	 foreign	 currency	 denominated	 gaps	 on	 banks’	




















1986-93.	 Their	 findings	 indicate	 that	 currency	exposure	 is	 negatively	 related	 to	 the	 volume	of	hedging	 activity,	 as	
measured	 by	 the	 nominal	 value	 of	 off-balance	 sheet	 items	 (interest	 rate	 and	 foreign	 exchange	 derivates).	 	 This	
argument	 is	 dismissed,	 however,	 by	 Choi	 and	 Elyasiani	 (1997)	 who	 provide	 empirical	 evidence	 based	 on	 the	 59	
largest	U.S.	banks	over	1975-92.	They	show	that	hedging	activity	(gauged	by	the	level	of	off-balance	sheet	activity)	
could	 increase	 systemic	 risk	 –	 especially	 when	 hedging	 is	 via	 currency	 derivatives.	 	Martin	 (2000)	 	 examines	 the	
currency	exposure	of	 the	world’s	30	 largest	banks	 from	1994	 to	1996.	 	He	 finds	 that	over	40%	of	 the	banks	were	
significantly	 exposed	 to	 changes	 in	 the	 value	of	 their	 home	 currency.	 	 The	 currency	 exposure	of	 the	U.S.	 banking	
sector,	however,	was	found	to	be	insignificant	during	the	sample	period	suggesting	that	U.S.	banks	were	more	risk	
averse	or	their	hedging	was	more	effective.	
In	 contrast	 to	 the	 attention	 paid	 to	 banks,	 few	 studies	 have	 examined	 the	 currency	 exposure	 of	 insurance	
companies.	 	Mange	 (2000)	was	 the	 first	 to	demonstrate,	 theoretically,	 how	 fluctuations	 in	 the	 value	of	 the	home	







Given	 that	 large	 companies	are	more	 likely	 to	engage	 in	global	 activity,	 then	 that	makes	 them	prone	 to	a	greater	
currency	risk	exposure	(Jorion,	1990).		Greater	currency	exposure	for	large	firms,	however,	may	be	mitigated	if	there	
are	significant	economies	of	scale	in	currency	hedging	activity.	 	Nance	et	al.	(1993)	argue	that	hedging	vehicles	are	
more	 likely	 to	be	deployed	by	 companies	 that	 benefit	 from	economies	of	 scale	due	 to	 the	 associated	 transaction	
costs.	 	 Based	 on	 169	 firms	 from	 Fortune	 500	 (in	 1986),	 they	 find	 that	 firms	 making	 greater	 use	 of	 hedging	
instruments	are	usually	large,	a	finding		later	confirmed	by	both	Mian	(1996)	and	Crabb	(2002).			
Size	effects	of	 financial	 institutions	have	not	been	extensively	explored	 in	 the	 literature.	 	Tai	 (2000)	evaluates	
the	potential	size	effect	among	commercial	banks	in	the	U.S.	market	during	1987-98.		His	sample	(31	banks)		reveals	
that	currency	exposure	is	only	significant	for	large	banks	–	reinforcing	Chamberlain	et	al.’s	(1997)	findings.		This	view	
is	 questioned,	 by	 Choi	 and	 Jiang	 (2009)	 who	 claim	 that	 the	 currency	 exposure	 of	 internationally	 oriented	 firms,	
																																								 																																							 																																							 																																							 																																							 																		
currency	 exposure	 refers	 to	 the	 changes	 of	 the	USD	 against	 another	 currency	 (all	 five	 currencies).	 	 The	 largest/lowest	 correlation	 is	 between	 the	 Canadian	
dollar/GBP	and	the	German	mark	(30%	/	-29%).	
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(Adler	and	Dumas,	1984).	 	 Linear	estimations,	however,	 can	be	biased	as	 they	do	not	 take	 the	non-stationarity	of	
exogenous	variables	 into	account.	 	As	a	 result	 some	studies	employ	 changes	 in	 values	 (Adler	et	 al.,	 1986).	 	 Jorion	
(1990)	 argues	 further	 that	 a	market	 risk	 factor	 should	 also	 be	 included	 in	 such	models.	 	 Prasad	 and	Rajan	 (1995)	
suggest	that	changes	 in	 interest	rates	should	also	be	included	given	the	evidence	of	a	strong	link	between	interest	
rate	 fluctuations	 and	 firm	 value.	 	 Staikouras	 (2003,	 2006)	 provides	 a	 survey	 on	 the	 interest	 rate	 risk	 exposure	 of	
financial	intermediaries.		Elsewhere,	others	suggest	that	firm’s	value	only	reacts	to	unexpected	changes	in	currency	
value	 (Chow	 et	 al.,	 1997a,	 1997b).	 	 Tai	 (2000)	 and	 Koutmos	 and	Martin	 (2003),	 for	 instance,	 propose	 the	 use	 of	








weighted	 portfolios	 are	 constructed	 for	 the	 banking	 and	 insurance	 firms.	 	 These	 firms	 are	 later	 split	 to	 form	 size	
portfolios	 when	 enough	 companies	 are	 available	 (e.g.	 Japanese	 and	 U.S.	 banks).	 	 Given	 our	 annual	 rebalancing,	
institutions	 in	 the	 top	 quartile	 comprise	 the	 large	 firms	while	 the	 remaining	 institutions	 are	 categorized	 as	 small.		
Furthermore,	 for	each	country	 the	market	 index	and	 long-term	government	bond	yields	are	collected,	while	 trade	
weighted	currency	price	indices	for	the	Japanese	Yen	(JPY),	British	Pound	(GBP)	and	the	US	Dollar	(USD)	are	obtained	










when	the	sub-prime	 industry	 in	 the	U.S.	market	began	 to	collapse	with	more	 than	25	sub-prime	 lenders	declaring	
bankruptcy	during	February	and	March.		The	peak	of	the	crisis	is	generally	viewed	as	the	September	15,	2008	when	






are	 -0.100%/-0.097%/-0.083%	 for	 Japanese/U.K./U.S.	 banks	 and	 -0.103%/-0.032%/-0.072%	 for	 Japanese/U.K./U.S.	
insurers.		One	can	also	see	that	portfolio	returns	of	all	banks	and	insurers	became	noticeably	worse	after	the	Lehman	
Brothers	bankruptcy	on	September	15,	2008.		Of	course,	the	differential	impact	of	the	recent	financial	crisis	on	banks	







VAR	 system	 of	 conditional	 mean	 equations	 for	 sector	 portfolio	 returns,	 and	 b)	 a	 conditional	 variance-covariance	
estimation	framework	with	a	diagonal	BEKK	parameterization.	
The	conditional	mean	equation	of	portfolio	returns	is	specified	as	a	function	of	market,	interest	rate,	home	and	
foreign	 currency-related	 risk	 factors.	 	 Currency-related	 risk	 factors,	 including	 both	 the	 changes	 and	 variability	 of	
currency	values,	are	employed	to	explain	variations	in		financial	institution	portfolio	returns	(Tai,	2000;	Koutmos	and	
Martin,	2003).		The	conditional	variance-covariance	of	portfolio	returns	is	estimated	using	a	BEKK	framework.		Kroner	














	Note	 that	 for	our	estimations	 the	September	15,	2008	 is	 employed	as	 the	 cut-off	point.	 	 The	 second	date	 (January	1,	 2007)	 is	only	used	 in	 the	descriptive	
statistics	 to	 show	 how	much	 returns	 have	 changed	 before	 and	 during	 the	 crisis.	 	 In	 that	way	we	 ascertain	 that	 the	 daily	 negative	 performance	 of	 financial	
institutions,	during	the	whole	sample	period,	is	directly	related	to	their	poor	performance	over	the	crisis	period.	
9








time	series	 structural	break	could	generate	biased	coefficients	 (Levi,	1994).	 	 It	 is	 known	by	now	 that	 the	currency	
exposure	of	financial	institutions	is	time-varying,	especially	when	systemically	important	events	occur.		For	instance,	
Choi	et	al.	(1992)	show	that	the	currency	exposure	of	U.S.	banks	changed	noticeably	after	the	establishment	of	the	
1979	 International	 Banking	 Act.	 	 The	 current	 study	 introduces	 slope-dummy	 variables	 into	 the	model	 to	 capture	
potential	 changes	 in	 currency	 exposure	 during	 the	 financial	 crisis
11





both	 the	 level	 of	 the	 three	 currency	price	 indices	 (Figure	 1)	 and	 their	 conditional	 volatilities	 (Figure	 2)	 during	 the	
entire	sample	period.	
FIGURES	1-2	
In	addition	to	the	above,	 the	effect	of	 trading	hours	under	different	 time	zones
13
	should	not	be	 ignored.	 	 It	 is	





Given	 all	 the	 aforementioned	 information,	 the	 proposed	 VAR-BEKK	 model	 can	 be	 now	 illustrated,	 in	 matrix	
format,	as	follows.	
Conditional	mean	equation:	
�! = � ∙��!
!
+ � ∙ ��!
!
+ � ∙ ���!
!
+ Γ ∙ � ∙ ��!
!
+ Θ ∙ � ∙ ���!
!
+ �!		 	 	 (1)	
Conditional	variance-covariance	equation:	








,                 with � ∈ 0,   																							(2)	














covariance	 equation	 of	 the	 proposed	 model	 is	 based	 on	 a	 BEKK	 parameterization,	 which	 contains	 a	 component	 representing	 the	 unconditional	 variance-
covariance	matrix	of	the	financial	sector	portfolio	returns.		However,	the	unconditional	variance-covariance	matrix	may	not	change	in	a	linear	way	before	and	
after	the	structural	break.		Therefore,	the	introduction	of	a	dummy	variable	may	not	be	suitable	for	representing	a	structural	break	in	the	BEKK	model.		In	order	

















MFt	=	a	 [n	x	3]	matrix	with	 the	 first	column	representing	 the	constants.	 	The	second	and	third	columns	
contain	the	market	(rmi,t)	and	interest	rate	(iri,	t)	risk	factors	over	day	t	for	country	i.		The	market	risk	
















currency	 variability	 (FXV)	 over	 the	 whole	 sample	 period.	 	 The	 elements	 of	 Z	 are	 zi,j	 signifying	 the	
impact	 of	 currency	 variability	 from	 country	 j	 on	 the	 portfolio	 return	 of	 country	 i.	 	 The	 return	
sensitivity	on	home	currency	variability	are	represented	by	zi	(i=j).	
Γ	 =	 a	 [n	 x	 3]	 parameter	 matrix	 representing	 the	 potential	 changes	 in	 equity	 return	 sensitivity	 given	
changes	 in	 home/foreign	 currency	 value	 (FX)	 over	 the	 crisis	 period.	 	 The	 elements	 of	 Γ	 are	 γi,j	
signifying	the	 impact	of	currency	value	changes	from	country	 j	on	the	portfolio	return	of	country	 i.		
Changes	in	return	sensitivity	on	home	currency	changes	are	represented	by	γi	(i=j).	
Θ	=	a	[n	x	3]	parameter	matrix	representing	potential	changes	in	equity	return	sensitivity	given	changes	in	
























Cpre/post	=	 a	 [n	 x	 n]	 upper	 triangle	matrix	 representing	 the	unconditional	 part	 of	 the	 variance-covariance	
matrix	over	the	pre-/post-crisis	period.	






Four	 hypotheses	 are	 constructed	 to	 investigate	 the	 joint-significance	 of	 parameters	 for	 risk	 factors	 representing	
home/foreign	currency	changes	(FX)	and	variability	(FXV).		In	order	to	perform	these	joint-hypotheses	tests,	a	set	of	
VAR-BEKK	 models	 are	 estimated	 with	 alternative	 conditional	 mean	 specifications	 by	 restricting	 the	 relevant		
parameters	equal	to	zero.	 	For	clearer	illustration,	the	unrestricted	conditional	mean	equation	(1)	 is	presented	in	a	
scalar	form	as	follows:			
�!,! = �! +   !,!"#$%&��!,! +  !,!"��!,! + �!,!��!,! + �!,!���!,! +  !,!, � ��!,! +  !,! � ���!,! + �!,!	 					(1a)	
with		i	and	j	∈	[Japan,	U.K.,	U.S.].	




























affected	 by	 home/foreign	 currency	 variability	 (FXV).	 	 Second,	 financial	 institutions’	 stock	 returns	 are	 affected	 by	
foreign	currency	(FX)	movements.		Third,	financial	institutions’	equity	sensitivity	to	foreign	exchange	(FX)	movements	
has	changed	significantly	during	the	crisis	period.		The	first	finding	(i.e.	the	returns	of	bank/insurance	portfolios	are	
not	 sensitive	 to	 home/foreign	 currency	 variability	 -FXV-	 over	 the	 sample	 period)	 comes	 from	 testing	 the	 H1	
hypothesis,	 which	 examines	 the	 return	 sensitivity	 due	 to	 home/foreign	 currency	 variability	 (FXV)	 over	 the	whole	
sample	period.		From	Table	2,	it	is	clear	that	the	null	hypothesis	cannot	be	rejected	by	all	sector	portfolios.		This	is	in	
contrast	 to	 Koutmos	 and	Martin	 (2003)	who	 find	 evidence	 of	 a	 strong	 and	 positive	 link	 between	 home	 currency	
variability	 and	 the	 performance	 of	 U.S.	 financial	 institutions	 during	 1992-98.	 	 They	 argue	 that	 the	 positive	
relationship	 is	 because	 greater	 variation	 in	 currency	 values	 induces	 more	 hedging,	 which	 increases	 the	 profit	 of	
underwriters	(e.g.	banks)	who	issues	these	hedging	instruments	(e.g.	FOREX	derivatives).		We	argue	that	the	conflict	
in	the	results	is	mainly	due	to	the	different	sample	period	employed.		We	believe	that	during	our	sample	period	the	
main	 concern	 for	 investors	 is	 credit	 risk	 rather	 than	 currency	 exposure.	 	 This	 becomes	more	 evident	 during	 the	
















the	 sample	 period)	 is	 generated	 by	 combining	 the	 test	 results	 of	 H1	 and	 H2	 hypotheses.	 	 The	 latter	 investigates	
whether	 foreign	 currency	 changes	 (FX)	 and	 variability	 (FXV)	 can	 affect	 portfolio	 returns.	 	 Given	 that	 the	 null	
hypothesis	of	H2	is	rejected	by	all	sector	portfolios,	it	is	interesting	to	see	whether	foreign	currency	changes	(FX)	or	
variability	 (FXV)	 influence	 the	 return	 performance	 of	 bank/insurance	 portfolios.	 	We	 already	 know	 (from	H1	 test	




the	potential	 change	 in	portfolio	 returns	upon	home	currency	 fluctuations	 (FX/FXV)	during	 the	crisis	period;	while	





From	H1,	 we	 already	 know	 that	 home	 and	 foreign	 currency	 variability	 (FXV)	 do	 not	 have	 a	 significant	 impact	 on	






The	 estimation	 results	 of	 the	 VAR-BEKK	 model	 for	 the	 bank/insurance	 portfolios	 across	 the	 three	 markets	 are	
presented	in	Tables	3	to	6.		Table	3	summarizes	the	estimated	parameters	for	the	banking	portfolios,	while	Table	4	
summarizes	 those	 for	 the	 insurance	 portfolios.	 	 Table	 5	 and	 6	 present	 the	 estimation	 results	 for	 large	 and	 small	
banking	portfolios	for	the	U.S.	and	Japanese	markets.			
TABLE	3	

























portfolio	 is	 significantly	 negative	 over	 the	 whole	 sample	 period.	 	 The	 estimated	 coefficient	 for	 home	 currency	
changes	 (FX)	 is	 -4.1%	 and	 statistically	 significant.	 	 It	 is	 possible	 that	 the	 significant	 currency	 exposure	 of	 the	 U.S.	
banking	 sector	 is	 derived	 from	activities	 of	 relatively	 small	 banks	 because	 they	have	 less	 incentive	 to	 hedge	 their	
currency	 exposures	 due	 to	 economies	 of	 scale	 required	 for	 hedging	 purposes
20
.	 	 The	 coefficient	 of	 the	 foreign	
currency	 changes	 (FX)	 is	 significant	 for	 the	 banking	 portfolios	 across	 all	 three	markets.	 	 Looking	 at	 the	 JPY	 (USD)	





According	 to	 the	 “flight	 to	 quality”	 hypothesis,	 changes	 in	 currency	 values	 can	 be	 treated	 as	 an	 alternative	
measure	of	investors’	preferences.		The	value	of	a	country’s	currency	is	related	to	the	investors’	willingness	to	hold	
financial	assets	in	this	country	(Branson,	1983;	Frankel,	1983).		As	investors	shift	their	investments	from	one	country	





investments	away	from	these	two	markets	and	 into	Japan.	 	 In	such	an	environment,	 the	returns	generated	by	the	
U.K./U.S.	financial	sectors	should	have	an	inverse	relationship	with	the	value	of	JPY.		 	As	one	can	see	from	Table	3,	
the	 relationship	 between	 changes	 in	 JPY	 (USD)	 and	 returns	 on	 the	 U.S.	 (Japanese)	 banking	 portfolio	 is	 indeed	
negative	 supporting	 the	 “flight	 to	 quality”	 hypothesis.	 	 Contrary	 to	 our	 findings,	 Swanson	 (2003)	 shows	 that	






	The	 derivative	 position	 for	 the	 U.K.	 banks	 is	 collected	 from	 the	 Financial	 Derivative	 Positions	 of	 Banks	 at	 Market	 Value	 issued	 by	 the	 BoE,	 see:	
http://www.bankofengland.co.uk/statistics/bankstats/current/tabf1.1.xls.		
19
	In	 the	 case	 of	 U.K.	 banks,	 the	most	 frequently	 used	 financial	 derivatives	 are	 interest	 rate-related	 derivatives,	 which	 account	 for	more	 than	 50%	 of	 total	
derivative	usage	in	terms	of	market	value.		The	commodity-	and	credit-related	derivatives	only	account	for	approximately	13%	and	7%,	respectively,	of	the	total	





















two	 countries	 are	 linked	 through	 herding	 behavior.	 	 Ceteris	 paribus,	 the	 value	 of	 the	 USD	 will	 decrease	 when	
investors	withdraw	from	the	U.S.,	which	in	turn	will	negatively	affect	the	U.K.	market.		Therefore,	the	USD	should	be	
positively	 correlated	 with	 the	 performance	 of	 the	 U.K.	 market,	 and	 therefore	 with	 the	 banking	 sectors	 in	 both	
countries.		Finally,	it’s	worth	noting	that	our	analysis	does	not	show	any	statistically	significant	relationship	between	
the	 Japanese	 banks	 and	 their	 home	 currency	 fluctuations	 during	 the	 crisis	 period
24
.	 	 This	 is	 interesting	 as	 the	
Japanese	banking	sector	was	heavily	exposed	to	non-performing	loans	during	2008-09	and	as	such	one	would	expect	
that	a	home	currency	appreciation	will	reduce	the	impact	of	foreign	loan	losses	in	home	currency	terms.	
Now	 our	 focus	 turns	 to	 the	 insurance	 sector.	 	 Table	 4	 contains	 the	 estimated	 coefficients	 for	 the	 insurance	
portfolios.	 	 The	 results	 indicate	 that	 home	 and	 foreign	 currency	 variability	 (FXV)	 effects	 are	 insignificant	 over	 the	
sample	period.		This	could	be	attributed	to	the	fact	that	insurers	are	not	highly	involved	in	currency	derivatives.			
TABLE	4	
Only	 for	 U.K.	 insurers	 the	 estimated	 coefficient	 for	 home	 currency	 (FX)	 effects	 (7.8%)	 is	 significant	 over	 the	






Based	 on	 the	 estimation	 results	 for	 foreign	 currency	 (FX)	 effects,	 one	 can	 see	 that	 the	 returns	 of	 the	 U.K.	
insurance	 portfolio	 are	 negatively	 linked	 to	 changes	 in	 JPY	 and,	 for	 the	 U.S.,	 during	 the	 crisis.	 	 The	 estimated	
coefficient	 of	 the	 JPY	 effect	 on	 U.K.	 insurance	 portfolio	 is	 -7.0%	 over	 the	 entire	 estimation	 period,	while	 the	 JPY	
effect	on	the	U.S.	insurance	portfolio	is	-17.7%	during	the	crisis.		For	the	Japanese	market,	changes	in	the	USD	have	a	




In	 addition,	 the	 GBP	 effect	 on	 U.S.	 insurers	 is	 8.1%	 over	 the	 sample	 period.	 	 However,	 this	 relationship	 has	
changed	noticeably	during	the	course	of	the	crisis.		The	estimated	coefficient	for	the	GBP	effect	has	fallen	by	12.9%	
points,	 namely	 a	 decline	 from	 8.1%	 to	 -4.8%	 (i.e.	 8.1%-12.9%).	 	 One	 possible	 explanation	 for	 this	 could	 be	 that	



















during	 the	 financial	 crisis	 the	 asset	 compositions	 of	 the	 U.K.	 and	 U.S.	 non-life	 insurance	 sectors	 were	 distinctly	
different
27
.	 	 The	U.K.	 non-life	 insurers	 invested	more	 than	 15%	 of	 their	 assets	 in	 real	 estate	 loans,	while	 non-life	
insurers	 in	the	U.S.	had	no	property-related	assets	 in	2008.	 	Finally,	 the	relationship	between	the	JPY	and	the	U.K.	
insurers	has	changed	significantly	during	the	crisis.	 	That	is,	the	JPY	coefficient	has	increased	by	9.9%	points	during	





(Mian,	 1996)	 or	 the	 risk	 characteristics	 associated	 with	 size	 of	 an	 institution	 (He	 and	 Ng,	 1998).	 	 This	 section	
investigates	 the	 currency	 exposure	 of	 large	 and	 small	 banking	 portfolios	 in	 the	 U.S.	 and	 Japan.	 	 The	 results	 are	
presented	in	Tables	5	and	6.	
TABLES	5	-	6	
Looking	 at	 large	 and	 small	 U.S.	 banks,	 it	 is	 apparent	 that	 small	 banks	 are	 exposed	 to	 home	 currency	 value	




U.S.	banks	are	negatively	affected	 (-17.1%)	by	changes	 in	 the	GBP.	 	Consistent	with	 the	 finding	 from	the	H1	 joint-
hypothesis	 test,	 currency	 volatility	 (FXV)	 in	 either	 home	 or	 foreign	 currency	 does	 not	 seem	 to	 be	 a	 risk	 factor	
throughout	the	sample	period.			
On	the	other	hand,	changes	in	the	USD	have	a	significant	negative	impact	(-15.9%)	only	on	large	Japanese	banks	
over	 the	 entire	 sample	 period,	while	 such	 sensitivity	 does	 not	 change	 during	 the	 crisis
28























are	 reported	 in	 Table	 3	 when	 size	 is	 not	 taken	 into	 account.	 	 Chamberlain	 et	 al.	 (1997)	 shows	 that	 large	 banks	







(coefficient	γi,Japan).	 	Our	 findings	are	 in	contrast	 to	Choi	and	 Jiang	 (2009)	who	show	that,	after	controlling	 for	size,	
MNCs	 (non-MNCs)	 face	 lesser	 (greater)	 exchange	 rate	 exposure	 –	 suggesting	 that	 multinationals	 benefit	 from	




liquidity	 premium,	 suggest	 that	 small	 firms	 usually	 have	 lower	 market	 liquidity
31
		 compared	 to	 their	 larger	
counterparts	 (Brennan	and	Subrahmanyam,	1996;	Amihud,	2002).	 	One	could	argue	 that	market	 liquidity	 tends	 to	
decline	 during	 market	 downturns	 making	 investors	 even	 more	 concerned	 about	 assets’	 liquidity	 (Hameed	 et	 al.,	
2010).	 	 That	means	 investors	would	prefer	 to	 invest	 into	 large	 financial	 institutions,	during	 crises,	 as	 they	provide	

























negative	 to	 positive	 during	 the	 crisis	 period.	 	 For	 the	 Japanese	 insurers,	 changes	 in	 the	USD	have	 also	 a	 negative	
impact	on	 their	equity	 return	over	 the	entire	 sample	period.	 	 Furthermore,	 insurance	portfolios	are	generally	 free	
from	home	currency	exposure	-	apart	from	the	U.K.	insurers	who	have	extensive	operations	in	foreign	markets.			
Finally,	when	size	 is	 taken	 into	account,	we	 find	 that	only	 small	U.S.	banks	are	exposed	 to	home	currency	
value	fluctuation	over	the	entire	sample	period.		Changes	in	the	value	of	the	USD	(JPY)	have	a	negative	influence	on	
large	Japanese	(U.S.)	banks	providing	support	for	the	“flight	to	quality”	hypothesis.	 	That	 is,	assets	 in	the	Japanese	
market	benefit	from	USD	depreciation	while	the	U.S.	banks	suffer	from	an	appreciation	of	JPY.		The	results	indicate	
that	competitive	effects	exist	between	Japan	and	the	U.K./U.S.	 in	the	sense	of	attracting	 investor’s	funds.	 	Overall,	
these	 findings	emphasize	 the	 importance	of	 currency	markets	and	 their	 impact	on	bank/insurance	equity	 returns;	
and	gauge	the	impact	of	portfolio	size	as	well	as	the	recent	financial	turmoil.	
As	a	final	point,	the	latest	developments	in	financial	markets	(although	credit-related)	have	cast	doubt	on	the	
risk	 management	 attitude	 of	 financial	 institutions.	 	 Governments	 and	 regulators	 across	 the	 world	 are	 currently	
working	 towards	 a	 safer	 financial	 system.	 	 Future	 research	 should	 seek	 to	 investigate	 whether	 sector-specific	
features	and/or	regulatory	frameworks	of	the	markets	under	examination	influence	currency	exposure	relationships.		
Appropriate	 modeling/methodologies	 attenuating	 the	 nature	 of	 market	 data	 could	 be	 of	 vital	 importance.	 	 One	
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Japan	 UK	 		 US	 		 Japan	 UK	 US	
Date	 All	 Small	 Large	 All	 All	 Small	 Large	 All	 All	 All	
2003	 79	 59	 20	 6	 86	 65	 21	 3	 19	 61	
2004	 80	 60	 20	 7	 98	 74	 24	 3	 22	 66	
2005	 81	 61	 20	 7	 101	 76	 25	 3	 26	 67	
2006	 83	 62	 21	 8	 105	 79	 26	 3	 27	 69	
2007	 84	 63	 21	 8	 111	 83	 28	 3	 33	 73	
2008	 84	 63	 21	 8	 111	 83	 28	 3	 34	 75	
2009	 86	 65	 21	 8	 112	 84	 28	 3	 34	 75	
2010	 87	 65	 22	 8	 113	 85	 28	 4	 34	 79	
2011	 87	 65	 22	 8	 114	 86	 28	 4	 34	 79	
*	 The	 large	 and	 small	 banking	 sector	 portfolios	 are	 rebalanced	 on	 an	 annual	







Japan	 UK	 US	 Japan	 UK	 US	
All	 Small	 Large	 All	 All	 Small	 Large	 All	 All	 All	
	Mean	 -0.023	 -0.022	 -0.031	 -0.051	 -0.035	 -0.027	 -0.050	 -0.006	 0.004	 -0.015	
Mean-Pre	 0.000	 0.009	 -0.004	 -0.025	
	
-0.019	 -0.015	 -0.018	 0.064	 0.007	 0.013	
Mean-Post	 -0.077	 -0.123	 -0.066	 -0.105	 -0.073	 -0.130	 -0.049	 -0.162	 -0.002	 -0.083	
Mean-Pre*	 0.052	 0.064	 0.038	 0.001	 0.015	 0.025	 0.013	 0.098	 0.043	 0.042	
Mean-Post*	 -0.100	 -0.121	 -0.080	 -0.097	 -0.083	 -0.122	 -0.065	 -0.103	 -0.032	 -0.072	
	Maximum	 13.47	 13.21	 15.03	 15.17	 13.29	 13.06	 15.34	 12.328	 5.202	 10.386	
	Minimum	 -10.31	 -10.55	 -12.26	 -15.34	 -13.95	 -12.68	 -18.09	 -17.58	 -5.05	 -16.56	
	Std.	Dev.	 1.55	 1.49	 1.90	 1.85	 1.45	 1.27	 2.29	 2.44	 0.84	 1.76	
Distributional	Properties	 	 	 	 	 	 	 	 	 		
	Skewness	 -0.081	 -0.094	 0.006	 -0.207	 -0.529	 -0.821	 -1.031	 -0.223	 -0.134	 -1.019	
	Kurtosis	 10.019	 10.630	 9.089	 14.881	 27.178	 35.090	 16.976	 9.301	 7.097	 17.535	
Normality	Test	 3958	 4677	 2977	 11348	 47028	 82898	 16024	 3204	 1354	 17296	
ADF	Test	 -44.62	 -44.89	 -43.81	 -43.18	 -22.34	 -22.41	 -22.83	 -43.56	 -42.64	 -23.93	
The	Mean-Pre/Post	 represents	 the	average	daily	portfolio	 returns	before	and	after	September	15,	2008.	 	This	











The	 following	 table	 summarizes	 the	 test	 statistics	 for	 the	 four	 joint-hypotheses	 tests	 designed	 to	
investigate	 the	 joint-significance	of	 the	estimated	parameters	 for	 the	FX	and	FXV	 risk	 factors.	 	 For	
each	hypothesis	test,	the	test	statistics	are	calculated	for	banking/insurance	portfolios	across	market	
and	sizes.	
		 All	Banks	 All	Insurers	 Large	Banks	 Small	Banks	
H1	 No	home	and/or	foreign	currency	variability	(FXV)	effect	
D.F.	 18	 18	 12	 12	
Test	Stat.	 0.00	 12.00	 0.00	 0.00	
p		values	 100.00%	 84.72%	 100.00%	 100.00%	
H2	 No	foreign	currency	changes	(FX)	and/or	variability	(FXV)	effects	
D.F.	 24	 24	 16	 16	
Test	Stat.	 64.00	 42.00	 36.00	 70.00	
p		values	 0.00%	 1.29%	 0.29%	 0.00%	
H3	 No	change	in	home	currency	(FX)	and/or	variability	(FXV)	effect	during	the	crisis	
D.F.	 6	 6	 4	 4	
Test	Stat.	 10.00	 2.00	 8.00	 6.00	




D.F.	 18	 18	 12	 12	
Test	Stat.	 44.00	 38.00	 26.00	 52.00	
p		values	 0.06%	 0.39%	 1.07%	 0.00%	
	 	 	 	
D.F.	 represents	 degrees-of-freedom	 of	 the	 joint-hypothesis	 test,	 which	 is	 equal	 to	 the	 number	 of	
restricted	parameters	between	restricted	and	unrestricted	model.	








equation	 specified	 in	Equation	 (1a).	 	 Estimations	are	based	on	all	 size	banking	portfolios	 across	 Japan,	
U.K.	and	U.S.	markets.	
	
�!,! = �! +   !,!"#$%&��!,! +  !,!"��!,! + �!,!��!,! + �!,!���!,! +  !,!, � ��!,! +  !,! � ���!,! + �!,!	
		 Japanese	Banks	 UK	Banks	 US	Banks	
	 Coeff.	 Z-stat.	 		 Coeff.	 Z-Stat.	 		 Coeff.	 Z-stat.	 		
Mean	Equation	 		 		 		 		 		 		 		 		 		
Constant	 0.000	 -0.733	 		 0.000	 -0.430	 		 0.000	 -2.113	 **	
Market	(βi,Market)	 0.780	 38.671	 ***	 0.931	 19.733	 ***	 0.480	 36.94
1	
***	
IR	(βi,IR)	 0.014	 1.548	 		 -0.026	 -0.610	 		 0.035	 4.412	 ***	
FX	(gi,Japan)	 -0.013	 -0.283	 		 0.031	 0.712	 		 -0.021	 -0.914	 		
FX	(gi,UK)	 -0.009	 -0.139	 		 0.047	 0.683	 		 -0.005	 -0.182	 		
FX	(gi,US)	 -0.097	 -1.782	 *	 0.111	 1.688	 *	 -0.041	 -1.853	 *	
FXV	(zi,Japan)	 0.002	 0.038	 		 -0.008	 -0.020	 		 0.001	 0.031	 		
FXV	(zi,UK)	 -0.002	 -0.055	 		 0.001	 0.028	 		 0.001	 0.023	 		
FXV	(zi,US)	 0.001	 0.025	 		 0.001	 0.005	 		 0.003	 0.045	 		
D·FX	(γi,Japan)	 0.130	 1.643	 	 -0.172	 -0.766	 		 -0.200	 -4.055	 ***	
D·FX	(γi,UK)	 0.044	 0.466	 		 -0.002	 -0.007	 		 -0.044	 -0.808	 		
D·FX	(γi,US)	 0.025	 0.256	 		 -0.221	 -0.786	 		 -0.029	 -0.470	 		
D·FXV	(θi,Japan)	 -0.002	 -0.015	 		 -0.007	 -0.023	 		 0.003	 0.038	 		
D·FXV	(θi,UK)	 -0.003	 -0.006	 		 -0.001	 -0.022	 		 0.001	 0.031	 		
D·FXV	(θi,US)	 -0.003	 -0.014	 		 -0.001	 -0.034	 		 0.001	 0.017	 		
Variance	Equation	 	 		 		 		 		 		 		 		 		
ARCH	(aii
2















***	 0.969	 92.074	 ***	 0.874	 72.99
8	
***	
Persistence	(Pre-Crisis)	 1.000	 		 		 1.063	 		 		 0.998	 		 		
Persistence	(Post-Crisis)	 1.004	 		 		 1.009	 		 		 1.020	 		 		












�!,! = �! +   !,!"#$%&��!,! +  !,!"��!,! + �!,!��!,! + �!,!���!,! +  !,!, � ��!,! +  !,! � ���!,! + �!,!	
	 Japanese	Insurers	 UK	Insurers	 US	Insurers	
	 Coeff.	 Z-stat.	 		 Coeff.	 Z-Stat.	 		 Coeff.	 Z-stat.	 		
Mean	Equation	 		 		 		 		 		 		 		 		 		





***	 0.903	 45.106	 ***	
IR	(βi,IR)	 -0.019	 -0.951	 		 -0.004	 -0.334	 		 -0.013	 -1.365	 		
FX	(gi,Japan)	 0.004	 0.041	 		 -0.070	 -2.486	 ***	 0.009	 0.315	 		
FX	(gi,UK)	 -0.048	 -0.342	 		 0.078	 1.892	 *	 0.081	 2.088	 **	
FX	(gi,US)	 -0.232	 -1.981	 **	 0.020	 0.609	 		 0.014	 0.414	 		
FXV	(zi,Japan)	 -0.003	 -0.017	 		 -0.004	 -0.007	 		 0.002	 0.017	 		
FXV	(zi,UK)	 -0.001	 -0.004	 		 -0.001	 -0.008	 		 -0.002	 -0.003	 		
FXV	(zi,US)	 0.000	 -0.023	 		 0.002	 0.006	 		 0.000	 0.005	 		
D·FX	(γi,Japan)	 0.087	 0.600	 		 0.099	 2.303	 ***	 -0.177	 -3.511	 ***	
D·FX	(γi,UK)	 0.063	 0.325	 		 0.073	 1.312	 		 -0.129	 -2.062	 **	
D·FX	(γi,US)	 -0.083	 -0.427	 		 -0.013	 -0.252	 		 -0.019	 -0.304	 		
D·FXV	(θi,Japan)	 -0.006	 -0.009	 		 0.008	 0.004	 		 0.001	 0.003	 		
D·FXV	(θi,UK)	 -0.002	 -0.011	 		 0.001	 0.008	 		 -0.002	 -0.004	 		
D·FXV	(θi,US)	 -0.002	 -0.014	 		 0.002	 0.084	 		 0.000	 -0.013	 		
Variance	Equation	 		 		 		 		 		 		 		 		 		
ARCH	(aii
2







***	 0.997	 42.043	 ***	
ARCH	(aii
2







***	 0.919	 84.288	 ***	
Persistence	(Pre-Crisis)	 0.998	 		 		 0.999	 		 		 0.999	 		 		
Persistence	(Post-Crisis)	 1.005	 		 		 0.998	 		 		 1.009	 		 		







equation	 specified	 in	 Equation	 (1a).	 	 Estimations	 are	 based	 on	 large	 banking	 portfolios	 from	 the	
Japanese	and	the	U.S.	market.	
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	 Large	Japanese	Banks	 Large	US	Banks	
	 Coeff.	 Z-Stat.	 		 Coeff.	 Z-stat.	 		
Mean	Equation	 		 		 		 		 		 		
Constant	 0.000	 -0.860	 		 0.000	 -2.582	 ***	
Market	(β,Market)	 0.944	 46.104	 ***	 0.980	 47.184	 ***	
IR	(βi,IR)	 0.004	 0.311	 		 0.035	 2.731	 ***	
FX	(gi,Japan)	 0.012	 0.218	 		 -0.035	 -0.930	 		
FX	(gi,UK)	 0.033	 0.393	 		 0.013	 0.317	 		
FX	(gi,US)	 -0.159	 -2.413	 ***	 -0.054	 -1.367	 		
FXV	(zi,Japan)	 -0.003	 -0.012	 		 -0.005	 -0.032	 		
FXV	(zi,UK)	 -0.003	 -0.029	 		 -0.001	 -0.030	 		
FXV	(zi,US)	 0.000	 -0.032	 		 0.000	 0.060	 		
D·FX	(γi,Japan)	 0.130	 1.640	 	 -0.270	 -3.686	 ***	
D·FX	(γi,UK)	 0.009	 0.075	 		 -0.171	 -1.775	 *	
D·FX	(γi,US)	 0.045	 0.431	 		 0.066	 0.600	 		
D·FXV	(θi,Japan)	 -0.009	 -0.015	 		 -0.003	 -0.031	 		
D·FXV	(θi,UK)	 -0.004	 -0.009	 		 -0.001	 -0.020	 		
D·FXV	(θi,US)	 -0.004	 -0.016	 		 0.000	 -0.022	 		
Variance	Equation	 		 		 		 		 		 		
ARCH	(aii
2
,	Pre-Crisis)	 0.000	 0.068	 		 0.099	 0.689	 		
GARCH	(bii
2
,	Pre-Crisis)	 1.004	 234.180	 ***	 0.912	 7.121	 ***	
ARCH	(aii
2
,	Post-Crisis)	 0.069	 6.792	 ***	 0.065	 6.720	 ***	
GARCH	(bii
2
,	Post-Crisis)	 0.936	 114.730	 ***	 0.937	 114.970	 ***	
Persistence	(Pre-Crisis)	 1.004	 		 		 1.011	 		 		
Persistence	(Post-Crisis)	 1.005	 		 		 1.002	 		 		








equation	 specified	 in	Equation	 (1a).	 	 Estimations	are	based	on	 small	banking	portfolios	 from	 the	
Japanese	and	the	U.S.	market.	
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	 Small	Japanese	Banks	 Small	US	Banks	
	 Coeff.	 Z-Stat.	 		 Coeff.	 Z-stat.	 		
Mean	Equation	 		 		 		 		 		 		
Constant	 0.000	 -0.862	 		 0.000	 -1.235	 		
Market	(βi,Market)	 0.732	 35.366	 ***	 0.309	 31.239	 ***	
IR	(βi,IR)	 0.019	 1.859	 *	 0.031	 5.172	 ***	
FX	(gi,Japan)	 -0.018	 -0.383	 		 -0.018	 -1.061	 		
FX	(gi,UK)	 -0.028	 -0.417	 		 0.004	 0.211	 		
FX	(gi,US)	 -0.072	 -1.104	 		 -0.044	 -2.333	 ***	
FXV	(zi,Japan)	 0.003	 0.026	 		 0.005	 0.029	 		
FXV	(zi,UK)	 -0.002	 -0.062	 		 0.004	 0.042	 		
FXV	(zi,US)	 0.001	 0.032	 		 0.007	 0.027	 		
D·FX	(γi,Japan)	 0.119	 1.455	 		 -0.195	 -3.973	 ***	
D·FX	(γi,UK)	 0.047	 0.497	 		 -0.026	 -0.469	 		
D·FX	(γi,US)	 -0.017	 -0.167	 		 -0.057	 -0.931	 		
D·FXV	(θi,Japan)	 0.001	 0.044	 		 0.004	 0.067	 		
D·FXV	(θi,UK)	 -0.002	 -0.040	 		 0.001	 0.050	 		
D·FXV	(θi,US)	 -0.002	 -0.038	 		 0.000	 0.028	 		
Variance	Equation	 		 		 		 		 		 		
ARCH	(aii
2
,	Pre-Crisis)	 0.004	 -0.803	 		 0.089	 1.249	 		
GARCH	(bii
2
,	Pre-Crisis)	 0.999	 211.970	 ***	 0.950	 16.609	 ***	
ARCH	(aii
2
,	Post-Crisis)	 0.053	 4.873	 ***	 0.194	 8.736	 ***	
GARCH	(bii
2
,	Post-Crisis)	 0.952	 110.880	 ***	 0.831	 58.155	 ***	
Persistence	(Pre-Crisis)	 1.003	 		 		 1.040	 		 		
Persistence	(Post-Crisis)	 1.005	 		 		 1.025	 		 		
Log-Likelihood	 14394	 		 		 		 		 		
*/**/***	denote	significance	at	the	10%/5%/1%	level,	respectively.	
	
	
